The software will be designed to teach students how to collect and analyze data to obtain design parameters for engineered processes or mathematical modeling of contaminant transport in the environment. Specifically, each module will contain: design of full-scale systems for treatment and remediation of water and wastewater. The objective of this proposal is to develop multi-media laboratory courseware to supplement these types of courses and provide students with an active learning environment in which conceptual theories can be visually observed and controlled.
The focus of this project is on the development of interactive multi-media laboratory modules for a course entitled, "Pollutant Fate and Transport." The courseware modules include interactive tutorials, instmctional videos, annotated spreadsheets, and simulations of field applications. The primary goals of the courseware are to prepare students for conducting their own experiments in the physical laboratory and allow them to run additional simulations in the virtual laboratory to gain insight into process operations. In addition, web-based access to the courseware will allow other institutions to provide students with a visual, active learning experience without the time or expense associated with developing and equipping a laboratory. An advisory committee consisting of senior environmental faculty from a number of universities is responsible for ensuring the widespread applicability of the modules at other institutions offering similar courses.
Three major topics are covered in the course: reactor theory, kinetics, and mass transfer. Our goal is to produce two multi-media modules for each of the three sections of the course as shown in Table 1 below. 1. an interactive tutorial describing the conceptual theories associated with the experiment and demonstrating examples of the processes in natural and engineered systems; annotated video clips of the physical laboratory illustrating how to conduct experiments to obtain data required as part of the design procedure for field-scale processes; a digital simulation production that consists of a video tape and/or animation of the experiment that will be enhanced to allow students to "collect" effluent data at any point in time by clicking on a sampling port; an interactive tutorial demonstrating how design parameters are obtained from the laboratory data and allowing students to gauge their understanding of the material; and, an annotated spreadsheet that is linked to the data collection animation to assist students in determining design parameters for field applications.
Students will use the modules at various points in the 2.
3.
4.
5.
learning process. Initially, they will run the tutorial describing the concepts, the laboratory videos, and the laboratory animation with the operating conditions set to mimic the physical laboratory. This first use will allow students to see what they are expected to do in lab and to determine sampling times and data requirements. After they have collected their own data in the laboratory, they will use the courseware again to learn how to analyze the data that they have collected. In addition, the students will be asked to run the animated laboratory under different conditions to determine the effect of changing key operating parameters. This latter feature is important because it is generally not possible to run multiple experiments in the laboratory. We believe that this approach will improve the quality of data obtained in the laboratory, enhance the students' understanding of key concepts, and allow them to establish the link between theory and application.
